In order to analyze the expression pattern of the 5 0 -nucleotidase (5nt) gene in Dictyostelium, we made a fusion construct in which the 5nt
Results

5
0 -Nucleotidase (5NT) is a ubiquitous enzyme found in wide variety of species and in several different cell types. In Dictyostelium, the enzyme shows substrate specificity for 5 0 adenosine monophosphate (AMP) (Armant and Rutherford, 1981) . The protein has received considerable attention in the past because of its possible involvement in the cyclic AMP (cAMP) degradative pathway (Krivanek, 1956; Gezelius and Wright, 1965; Armant and Rutherford, 1979; Das and Weeks, 1980; Das and Weeks, 1981) . A peptide associated with 5NT activity has been purified and sequenced. Polymerase chain reaction (PCR) amplification of genomic DNA and a search of sequences of the cDNA project yielded a DNA fragment with sequence corresponding to the peptide sequence of 5NT (Chanchao et al., 1999) . In order to analyze 5nt gene expression, we made a fusion construct in which the 5nt promoter directed the expression of bgalactosidase (Fig. 1) . Assay of reporter gene activity during the time course of development showed that the gene is first expressed during aggregation, in agreement with the expression of the authentic 5nt gene (Chanchao et al., 1999) . As individual amoeba joined streams of other cells moving toward the aggregation centers, scattered cells were observed to show b-galactosidase activity in situ ( Fig. 2A) . The aggregation center showed a higher proportion of cells stained for b-galactosidase than did the cells in the streams. At the tight aggregate stage, an intensely stained cell mass in the upper portion of the aggregate could be observed while cells in the lower portion did not show b-galactosidase activity (Fig. 2B ).
In the first finger stage, cells expressing the fusion gene formed a gradient, with the highest number of stained cells in the base near the substratum, then decreasing toward the tip (Fig. 2C ). The tip contained few if any cells expressing the fusion gene. In migrating slugs, the most reactive cells that express the fusion gene were located within the anterior 20% prestalk cells, forming a funnel-shaped cone-like structure ( Fig. 2D-F) . It is likely that the cells in this location are the pstAB cells, as described previously (Jermyn et al., 1989) . We also observed that as the slug moved along the substratum, high activity of b-galactosidase was detected in cells that were left behind the moving slug in the slime trail (Fig. 2D,E) .
At the culmination stage, when the spore mass was lifted off the substratum, cells located in the region of the developing spore mass showed expression of the fusion gene, as well as cells along the newly formed stalk and at the basal disc (Fig. 2G) . Upon completion of the fruiting body, the stain was restricted to the lower cup, stalk and basal disc. No b-galactosidase activity was observed in the upper cup, stalk tube or spore cells (Fig. 2H ).
Experimental procedures
Fusion of the 5nt promoter constructs to the reporter genes
The 5nt promoter was amplified using pairs of primers with engineered XbaI restriction sites. A 1361 bp fragment www.elsevier.com/locate/modo was generated, then digested with XbaI. The promoter, containing the first codon of 5nt protein (met), was fused in-frame to super-labile lacZ (Rafols et al., 2001) in the XbaI site of the plasmid 63-iDQgal. The nucleotide sequence of the region upstream of the 5nt gene is deposited in GenBank (Accession Number AF 378371).
Cell culture, transformation and development
AX3K cells were grown in HL5 in the presence of 50 mg/ ml streptomycin and 100 mg/ml ampicillin. Transformation was performed as described previously (Nellen et al., 1984) . For development, the cells were plated on cellulose filters and then incubated at 228C until they reached the desired developmental stages. Enzyme activity and in situ staining of b-galactosidase were performed as described by Dingermann et al. (1989) . respectively. All photographs were taken with an Olympus Digital Camera DP 10 attached to a dissecting microscope (Olympus SZXIZ) equipped with Phototonic PL 3000 as a light source and a P-300U Digital color printer.
